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REMARKS 

This Supplemental Amendment After Final Rejection is submitted in 
response to the Advisory Action, dated September 20, 2005. The present application was 
filed on December 18, 2001 with claims 1-21. Claims 5-8 and 11-20 have been 
5 cancelled, without prejudice. Claims 1-4, 9-10, and 21-25 are presently pending in the 
above-identified patent application. In this response, Applicants propose to amend 
claims 1, 2, 3 and 22-25. No additional fee is due. 

This amendment is submitted pursuant to 37 CFR §1.116 and should be 
entered. The Amendment places all of the pending claims following entry of the 
10 amendments, i.e., claims 1-4, 9-10, and 21-25, in a form that is believed allowable, and, 
in any event, in a better form for appeal. It is believed that examination of the pending 
claims as amended, which are consistent with the previous record herein, will not place 
any substantial burden on the Examiner. A Request for Continued Examination (RCE) 
is submitted herewith. 

15 In the last Office Action, the Examiner required restriction of the claims 

under 35 U.S.C. §121 and objected to claims 23-25 due to indicated informalities. The 
Examiner asserts that the Amendment and Response to Office Action filed on April 11, 
2005, did not include an amended FIG. 6 as indicated in the response. The Examiner 
rejected claims 2 and 3 under 35 U.S.C. §112, first paragraph, as failing to comply with 

20 the written description requirement, rejected claims 22-25 under 35 U.S.C. §112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which Applicant regards as the invention, and rejected claims 22-26 under 
35 U.S.C. §112, second paragraph, as being incomplete for omitting essential structural 
cooperative relationships of elements, such omission amounting to a gap between the 

25 necessary structural connections. The Examiner rejected claims 1-3, 21, and 22 under 35 
U.S.C. § 102(b) as being anticipated by Amca et al. (Amca, H.; Yenal, T.; Hacioglu, K.; 
Adaptive Equalisation of Frequency Selective Multipath Fading Channels Based on 
Sample Selection, IEEE Proceedings Communications, Volume 146, Issue 1, Feb. 1999, 
Pages 55-60), rejected claim 4 under 35 U.S.C. § 103(a) as being unpatentable over Amca 

30 in view of Bottomley (United States Patent Number 5,680,419 A), and rejected claims 9 
and 10 under 35 U.S.C. § 103(a) as being unpatentable over Amca and Bottomley in view 
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of Ghosh et al. (United States Patent Number 6,734,920 B2). 
Section 1 12 Rejections 

Claims 2 and 3 were rejected under 35 U.S.C. §112, first paragraph, as 
failing to comply with the written description requirement, claims 22-25 were rejected 
5 under 35 U.S.C. §112, second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which Applicant regards as the invention, 
and claims 22-26 were rejected under 35 U.S.C. §112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such 
omission amounting to a gap between the necessary structural connections. 

10 Regarding claim 2, the Examiner asserts that "nowhere does the Applicant 

teach the new matter, 'the symbol components of one multidimensional code symbol are 
transmitted over more than one symbol interval associated with one of said symbol 
components'" recited in claim 2, and that the disclosure instead teaches that 
multidimensional codes are transmitted over multiple one-dimensional symbol durations. 

15 Applicants have amended Claim 2 in accordance with the Examiner's 

suggestion. 

Regarding claim 3, the Examiner asserts that "nowhere does the Applicant 
teach the new matter, 'multidimensional code symbol comprises a number of transmitted 
symbol components that exceeds a number of available channels'" recited in claim 3, and 

20 that the disclosure instead teaches that multidimensional codes are transmitted over 
multiple one-dimensional symbol durations. 

To address the Examiner's comments regarding Claim 3, Applicants have 
amended Claim 1 to emphasize the relationship between components and dimensions. 

Regarding claim 22, the Examiner asserts that the term "corresponding 

25 state" is a relative term which renders the claim indefinite, and that it is impossible to 
determine the relationship between symbols and corresponding states. The Examiner 
further asserts that the omitted structural cooperative relationships are: the relationship 
between "error metric," "initial symbol component," "survivor symbols," "corresponding 
state," and any of the steps in claim 1 . 

30 Applicants submit that a person of ordinary skill knows that a Euclidean 

distance metric is just one type of metric used in the calculation of branch metrics. A 

6 
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person of ordinary skill also knows that other distance metrics can be used in the 
calculation of branch metric. Claim 22 has been amended to remove the reference to an 
"error" metric and to emphasize that the calculated metric is used for the calculation of a 
branch metric. 

5 Prior Art Rejections 

Modulation Versus Coding 

In response to the Examiner's detailed comments in the Advisory Action, 
Applications submit the following remarks. 

A person of ordinary skill in the art does not view QPSK or coherent 

10 QPSK as coding techniques. Modulation is also not often referred to as modulation 
coding. The standard textbook "Digital Communication, " by Lee and Messerschmidt 
(2nd ed.), distinguishes in the table of contents between modulation and coding, and 
defines modulation as a process "to represent the bit stream as a continuous time signal 
for transmission." Id. at 178. QPSK and coherent QPSK are special cases of PSK (phase- 

15 shift keying), and PSK is a special case of pulse amplitude modulation (PAM). See, e.g., 
Id. at 178 and 214. 

Similarly, the standard textbook "Digital Communications" by Proakis 
(3rd ed.) defines modulation in the same way. For example, on page 173, the modulator 
is defined as "the interface device that maps the digital information into analog 

20 waveforms that match the characteristics of the channel." On the other hand, Proakis 
defines modulation codes as "codes that are used for spectrum shaping. Such codes 
generally place restrictions on the sequence of bits into the modulator and, thus, introduce 
correlation and, hence, memory into the transmitted signals... Modulation codes are 
usually employed in magnetic recording, in optical recording, and in digital 

25 communications over cable systems to achieve spectral shaping..." Id. at 566. Clearly, 
modulation coding is a coding technique. Both the standard textbooks Lee, 
Messerschmidt and Proakis give no indication that QPSK and coherent QPSK are coding 
techniques. In fact, they describe those techniques as modulation techniques. Also in 
these textbooks, there is no indication that modulation is a coding technique often 

30 referred to as modulation coding. To the contrary, Proakis defines modulation codes as a 
special class of codes used to achieve spectral shaping. 

7 
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The relevant passages of these two references are included for the 
Examiner's convenience in a Supplemental Information Disclosure Statement submitted 
herewith. 

The Examiner is respectfully requested to provide references for the 
5 technical claims asserted in the Advisory Action. 

Intrasymbol Interference 

In the Advisory Action, the Examiner characterized Applicants' 
arguments regarding intrasymbol interference as "absurd." In the context of the present 
invention, however, a symbol component is defined as a symbol of lower dimensionality, 

10 a number of which are grouped together to form a multidimensional code symbol. Please 
see the amendment to claim 1, where it is noted that multidimensional code symbols 
comprise a number of symbol components of lower dimensionality. Amca defines 
intrasymbol interference in the second term of equation (8) as interference caused by the 
same transmitted QPSK symbol d k . Amca does not define intrasymbol interference as 

15 interference caused by symbol components of lower dimensionality that form the 
multidimensional code symbol. 
Claim 2 

In the Advisory Action, the Examiner indicates that Claim 2 uses the term 
"symbol interval" and not the term "duration" (as used by Applicants in their prior 
20 arguments). Applicants note that the Examiner first used the term "duration" in the 
rejection of claim 2. Applicants' prior arguments also hold true when the term duration is 
replaced with the term interval. 

Thus, Applicants again note that it is well defined in the art that a QPSK 
symbol is transmitted at once, and not over multiple one-dimensional symbol intervals. 
25 The I and Q components of a QPSK symbol are transmitted at the same time, and not 
over more than one symbol interval. 

Thus, Amca et al. do not disclose or suggest a method or apparatus 
wherein the symbol components of one multidimensional code symbol are transmitted 
over more than one symbol interval associated with one of said symbol components, as 
30 required by claim 2. 
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Claim 3 

In the Advisory Action, the Examiner indicates that 2N-QPSK symbols 
are two dimensional in a Euclidean space and are N-dimensional over the Galois Field 
GF[2N]. 2N-QPSK symbols are not defined in Amca (or Lee and Messerschmidt or 
5 Proakis), nor referenced in Applicants' prior arguments. Also, the Examiner does not 
explain why "2N-QPSK" symbols are N-dimensional over the Galois Field GF[2N]. 
Neither the standard textbook "Digital Communications" by Proakis nor "Digital 
Communication" by Lee and Messerschmidt define QPSK, coherent QPSK or 2N-QPSK 
symbols over a Galois Field. 
10 Applicants previously noted that CQPSK symbols are uncoded 2- 

dimensional symbols that are transmitted over the I and Q channels; therefore, the 
number of dimensions of these two-dimensional symbols do not exceed the number of 
available channels. 

It is not clear how the Examiner's statement in the Advisory Action "2N- 
15 QPSK symbols are 2-dimensional in Euclidean space and N-dimensional over the Galois 
field GF[2N]" addresses Applicants' arguments for claim 3. 

Claim 22 

In the Advisory Action, the Examiner asserts that Applicant (in the 
Specification) does not refer to a symbol of a surviving path. To the contrary, however, 
20 the Specification, at page 9, lines 20-26, defines survivor symbols as symbols that form 
the survivor path. 

Conclusion 

All of the pending claims following entry of the amendments, i.e., claims 
1-4, 9-10, and 21-25, are in condition for allowance and such favorable action is earnestly 
25 solicited. 

If any outstanding issues remain, or if the Examiner has any further 
suggestions for expediting allowance of this application, the Examiner is invited to 
contact the undersigned at the telephone number indicated below. 
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The Examiner's attention to this matter is appreciated. 



Respectfully submitted, 



Attorney for Applicants 
Reg. No. 36,597 
Ryan, Mason & Lewis, LLP 
1300 Post Road, Suite 205 
Fairfield, CT 06824 
(203) 255-6560 




Date: October 12, 2005 



Kevin M. Mason 
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